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(57) ABSTRACT 

A system for establishing static SVCs (i.e. permanent SVCs) 
whereby the results of the signaling/routing protocol gener- 
ated when the network is first brought up are stored in a 
'permanent SVC memory. The results of the signaling/ 
protocol that were previously stored are restored from 
memory in the event the connections must be re-established 
again. The connections are restored from memory without 
the need to execute the signaling/routing algorithms and 
protocols again. Use of the signaling/routing protocols 
yields the same connections that were already stored previ- 
ously in the memory from when the connections were 
originally established. The system of the present invention is 
applicable to any connection-oriented network that utilizes 
signaling to establish connections between network users. 
The signaling and routing algorithms and protocols would 
not need to be run for every connection request. Rather, the 
parameters are retrieved from permanent SVC memory and 
configured into the switch saving considerable amounts of 
time. 

16 Claims, 4 Drawing Sheets 
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STATIC SWITCHED VIRTUAL CIRCUITS IN 
A CONNECTION ORIENTED NETWORK 

HELD OF THE INVENTION 5 

The present invention relates generally to data commu- 
nications networks and more particularly relates to a system 
for establishing static/permanent Switched Virtual Circuits 
(SVCs) in a connection oriented network such as an Asyn- 
chronous Transfer Mode (ATM) network. 10 

BACKGROUND OF THE INVENTION 

Asynchronous Transfer Mode 

Currently, there is a growing trend to make Asynchronous 3S 
Transfer Mode (ATM) networking technology the base of 
future global communications. ATM has already been 
adopted as a standard for broadband communications by the 
International Telecommunications Union (ITU) and by the 
ATM Forum, a networking industry consortium. 20 

ATM originated as a telecommunication concept defined 
by the Coraite Consulatif International Telegraphique et 
Telephonique (CCHT), now known as the ITU, and the 
American National Standards Institute (ANSI) for carrying 
user traffic on any User to Network Interface (UNI) and to 2 5 
facilitate multimedia networking between high speed 
devices at multi-megabit data rates. ATM is a method for 
transferring network traffic, including voice, video and data, 
at high speed. Using this connection oriented switched 
networking technology centered around a switch, a great 30 
number of virtual connections can be supported by multiple 
applications through the same physical connection. The 
switching technology enables bandwidth to be dedicated for 
each application, overcoming the problems that exist in a 
shared media networking technology, like Ethernet, Token 35 
Ring and Fiber Distributed Data Interface (FDD I). ATM 
allows different types of physical layer technology to share 
the same higher layer — the ATM layer. 

ATM uses very short, fixed length packets called cells. 
The first five bytes, called the header, of each cell contain the 40 
information necessary to deliver the cell to its destination. 
The cell header also provides the network with the ability to 
implement congestion control and traffic management 
mechanisms. The fixed length cells offer smaller and more 
predictable switching delays as cell switching is less com- 45 
plex than variable length packet switching and can be 
accomplished in hardware for many cells in parallel. The 
cell format also allows for multi-protocol transmissions. 
Since ATM is protocol transparent, the various protocols can 
be transported at the same time. With ATM, phone, fax, so 
video, data and other information can be transported simul- 
taneously. 

ATM is a connection oriented transport service. To access 
the ATM network, a station requests a virtual circuit between 
itself and other end stations, using the signaling protocol to 55 
the ATM switch. ATM provides the User Network Interface 
(UNI) which is typically used to interconnect an ATM user 
with an ATM switch that is managed as part of the same 
network. 

60 

SVC Traffic Analysis 

Networks that are connection oriented typically have two 
stages for connecting network users from point to point. The 
first stage in the establishment of the connection utilizes 
some form of signaling mechanism and in the second stage, 65 
data is transferred via the connection established in the first 
stage. 
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An example of such as connection oriented network is an 
ATM network. In the first stage, virtual connections are 
created using a complicated signaling/routing protocol such 
as Q.SAAL, Q.93, IISP, and/or PNNI between peer network 
nodes along the connection path to provide network users a 
service for establishing a connection to another network 
user. This connection is termed a Switched Virtual Connec- 
tion (SVC) and, once created, is used as the data path 
between the users that have been connected. 

The connection originator uses the signaling protocol to 
convey the service details it is requesting the network to 
provide, e.g., destination address (i.e. the called address), 
calls of service, traffic descriptor, protocol which is to be 
used by the virtual connection, network transit, etc. In 
addition, the originator provides information about itself, in 
particular, its own address (i.e. the calling address). 

Once the network receives the request from the originator 
user, it attempts to find a route to the destination that has 
sufficient resources to fulfill the specific characteristic 
requirements of the request as provided by the originating 
user. If the network finds a satisfactory route with the 
necessary resources to establish the connection, and if the 
called user also has sufficient resources to establish the 
connection, the connection is then established. Once the 
route is established, data can flow between source and 
destination over the connection. 

Such a network may carry another type of connection 
known as a Permanent Virtual Circuit (PVC) which is 
typically established under manual management control. 
The service provided by PVCs and SVCs are the same, with 
the difference being their method of establishment. 

The signaling/routing protocol used typically consumes a 
high percentage of computation resources in a node. This 
makes the connection establishment process slow. PVCs, as 
an alternative to SVCs are set via management in a manual 
fashion on each network node along the path. The PVC 
connections are typically stored in the system memory 
within the nodes making up the connection and are 
re-established in the event one or more portions of the 
connection fail. The connections are re-established and 
restored automatically, quickly and without the overhead of 
the signaling and routing protocol. 

In the course of network operations, SVCs may be con- 
stantly created and torn down. SVC connections may be 
created very quickly and last for a relatively short lifetime 
duration, i.e., hundreds of milliseconds, seconds, etc., before 
being removed. In many networks today, however, SVCs 
serve to connect well known services located in the network 
to well known clients also connected to the network. These 
connections are utilized as permanent connections, as they 
are established and may not be taken down for days, weeks, 
and months. In many cases, SVCs are established on a 
permanent basis, whereby they are never taken down and 
remain up until a network failure occurs. 

For example, in LAN Emulation (LANE) and MPOA 
protocols, which are client/server based protocols, all clients 
must connect to the server and, once connected, can connect 
to each other, The connection to the server, however, is 
permanent, i.e., it is made once and never taken down for 
reasons other than a network failure, notwithstanding the 
fact that it was established as an SVC and not a PVC. If these 
client/server connections go down, they all must be 
re-established before clients can communicate with each 
other. 

In many instances, it is necessary to rebuild and 
re-establish network SVC connections from scratch. Such 
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instances include but are not limited to (1) when the topol- 
ogy of a network changes, (2) when a portion of a network 
is disconnected and connected again, (3) when clients are 
disconnected and connected again, or (4) when servers are 
disconnected and connected again. The re-establishmcnt of 
these connections may involve hundreds, thousands and 
even tens of thousands or more connections, depending on 
he size and topology of the network. In most cases, it 
involves a very large number of connections to recreate, thus 
consuming a large amount of resources and a long time to 
complete. The entire reconnection process may consume 
from a few minutes or many tens of minutes even for very 
fast networks. Typically, the bottleneck is the signaling 
protocol between the switches, while the routing algorithm 
and associated protocol consumes somewhat fewer 
resources than the signaling. The hardware configuration of 
the switching fabric within the switch is the least time 
consuming and occurs relatively quickly since it is mostly a 
hardware operation. 

It would therefore be desirable to have a connection 
mechanism that could be utilized by a network to create 
static SVCs, i.e., permanent SVCs, that would be recreated 
automatically by the nodes along the path in the event the 
SVC goes down as during a link or node failure. 

SUMMARY OF THE INVENTION 

The present invention is a system for establishing static 
SVCs, i.e., permanent SVCs whereby the results of the 
signaling/routing protocol created when the network is first 
brought up are stored in a 'permanent SVC memory. The 
results of the signaling/protocol that were previously stored 
are restored from memory in the event the connections must 
be recreated again. The connections are restored from 
memory without the need to utilize the signaling/routing 
algorithms and protocols again. The use of the signaling/ 
routing protocols would, in any event, yield the same results, 
i.e., connections, which were already stored previously in 
the memory from when the connections were originally 
established. Note that the overhead of re -establishment is as 
if the connections were PVCs, which results in very quick 
connection restoration times. The system of the present 
invention is applicable to any connection-oriented network 
that utilizes signaling to establish connections between 
network users. 

Eliminating the requirement of executing the signaling/ 
routing algorithms and protocols, the static SVC system of 
the present invention can save as much as 80% of the time 
that is normally required to establish SVC connections. The 
signaling and routing algorithms and protocols would do not 
need to be run for every connection request. Rather, the 
parameters are retrieved from permanent SVC memory and 
configured into the switch saving considerable amounts of 
time. 

There is provided in accordance with the present 
invention, in a connection oriented network, a method of 
establishing static Switched Virtual Circuits (SVCs) origi- 
nated from an SVC originator, the method comprising the 
steps of generating, on the SVC originator, a specific infor- 
mation element directing a next switch along the connection 
route to create a static SVC, transmitting the specific infor- 
mation element, along with a connection request message to 
the next switch along the connection route, performing, on 
the next switch, signaling/routing algorithm and protocol 
functions so as to yield a set of connection results, storing 
the set of connection results in a permanent SVC memory in 
the switch, forwarding the connection request message 
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including the specific information element to the next switch 
along the connection path and re-establishing a static SVC 
connection from the permanent SVC memory without the 
use of the signaling/routing algorithm and protocol in the 
5 event the static SVC goes down. 

The step of generating comprises the step of generating a 
permanent SVC reference number associated with a VPI/ 
VCI pair, the permanent SVC reference number included in 
the specific information element. 
10 The step of storing comprises the step of generating an 
entry in a table comprising a first permanent SVC reference 
number, VPI/VCI at the calling port, VPI/VCI at the called 
port, called port number, next hop called port permanent 
SVC reference number and one or more hardware 
35 parameters, the table maintained per calling port. The SVC 
originator comprises one or more applications programmed 
a priori to create one or more SVCs as static SVCs. The step 
of instructing comprises the step of communicating via an 
AtoM MIB using the SNMP protocol from the network 
20 management station to the switch. 

The method further comprises a network management 
station adapted to instruct the SVC originator or a switch to 
delete a specific static SVC from the permanent SVC 
25 memory thereof. The method further comprises a network 
management station adapted to instruct the SVC originator 
or a switch to ignore a specific static SVC previously stored 
in the permanent SVC memory upon the re -establishment of 
the specific SVC. The method further comprises a network 
30 management station adapted to instruct the SVC originator 
or a switch to refresh the permanent SVC memory by 
re-establishing a connection utilizing the signaling/routing 
algorithm and protocol and storing a set of updated results 
in the permanent SVC memory. 
35 There is also provided in accordance with the present 
invention, in a connection oriented network, a method of 
establishing static Switched Virtual Circuits (SVCs) for an 
SVC already established by an SVC originator, the method 
comprising the steps of selecting, by a network manager via 
40 a network management station, one or more SVCs to make 
permanent, instructing, by the network manager via the 
network management station, each switch along the connec- 
tion route to make one or more SVCs permanent, storing the 
set of signaling/routing algorithm and protocol connection 
45 results generated previously in a permanent SVC memory 
and re-establishing a static SVC connection from the per- 
manent SVC memory without the use of the signaling/ 
routing algorithm and protocol in the event the static SVC 
goes down. 

50 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is herein described, by way of example 
only, with reference to the accompanying drawings, 
wherein: 

FIG. 1 is a block diagram illustrating an ATM network 
including a plurality of switches, an SVC originator, a 
destination and a network management station configured to 
establish one or more static SVCs in accordance with the 
6Q present invention; 

FIG. 2 is a flow diagram illustrating the static SVC client 
origination portion of the present invention; 

FIG. 3 is a flow diagram illustrating the static SVC 
network manager origination portion of the present inven- 
ts tion; and 

FIG. 4 is a flow diagram illustrating the SVC 
re -establishment portion of the present invention. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

Notation Used Throughout 
The following notation is used throughout this document. 5 



T 
erm 




ANSI 


American National Standards Institute 


ATM 


Asynchronous Transfer Mode 


CCITT 


Cbmitc Consul at if International Telegraph ique et 




Telephonique 


CoS 


Class of Service 


EEPROM 


Electrically Erasable Programmable Read Only Memory 


FDDI 


Fiber Distributed Data Interface 


IE 


Information Element 


HSP 


Interim Inter-Switcb Signaling Protocol 


ITU 


International Telecommunications Union 


LANE 


LAN Emulation 


LEC 


LAN Emulation Client 


MIB 


Management Information Base 


MPOA 


Multiprotocol Over ATM 


NV 


Non Volatile 


NVRAM 


Non Volatile Random Access Memory 


PNNI 


Private Network to Network Interface 


PVC 


Permanent Virtual Circuit 


SAAL 


Signaling ATM Adaptation Layer 


SNMP 


Simple Network Management Protocol 


SVC 


Switched Virtual Circuit 


UNI 


User to Network Interface 


VCI 


Virtual Channel Identifier 


VP! 


Virtual Path Identifier 



General Description 

The present invention is a system for establishing static 
SVCs, i.e., permanent SVCs whereby the results of the 
signaling/routing protocol created when the network is first 35 
brought up are stored in a 'permanent SVC 7 memory. The 
results of the signaling/protocol that were previously stored 
are restored from memory in the event the connections must 
be recreated again. The connections are restored from 
memory without the need to utilize the signaling/routing 4 q 
algorithms and protocols again. The use of the signaling/ 
routing protocols would, in any event, yield the same results, 
i.e., connections, which were already stored previously in 
the memory from when the connections were originally 
established. Note that the overhead of re -establishment is as 45 
if the connections were PVCs, which results in very quick 
connection restoration times. The system of the present 
invention is applicable to any connection-oriented network 
that utilizes signaling to establish connections between 
network users, 50 

Note that the system of the present invention is applicable 
to any connection-oriented network that utilizes signaling to 
establish connections between network users. For illustra- 
tion purposes, the static SVCs establishment system of the 
present invention is described within the context of an ATM 55 
network. The scope of the present invention, however, is not 
intended to be limited to the example ATM network pre- 
sented herein. 

A block diagram illustrating an ATM network including a 
plurality of switches, an SVC originator, a destination and a 60 
network management station configured to establish one or 
more static SVCs in accordance with the present invention 
is shown in FIG. 1. The network, generally referenced 10, 
comprises an SVC originator 12, destination 14, several 
switches 18, labeled switch #1 through switch #4, edge 65 
device 22, ATM network 16 and network management 
station 20. 
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The SVC originator can be any network device that is 
capable of establishing SVCs, and may include, for 
example, an ATM end station, Ethernet based edge device, 
LEC, MPOA Client, etc. The SVC originator is operative to 
create one or more SVCs to the destination via any of the 
switched #1 through #4. The network management station 
comprises control means, adapted in accordance with the 
present invention, operative to establish a static SVC and/or 
convert an already existing SVC that was previously estab- 
lished normally to a static SVC. The network management 
station is effective to establish a static SVC. Normally, the 
network manager would have knowledge of the network and 
of the route an SVC takes. With this knowledge one or more 
switches are chosen in which to establish the static SVC. 

The selection of which SVC connections to make * per- 
manent* or 'static* can be decided either by the client or by 
the network manager. In practice, either the client (via 
automatic means) or the network manager (via manual 
means) defines on a selective basis which SVC connections 
are to be made static. In addition, the selection or designa- 
tion of an SVC as static can be made automatically by the 
SVC originator. An application in the SVC originator, i.e., 
edge device, LEC, MPOA client, or any other client of the 
call connection service, can determine which, if any, SVCs 
established are to be static SVCs. 

Trie method of establishing a static SVC via the client will 
now be described in more detail. A flow diagram illustrating 
the static SVC client origination portion of the present 
invention is shown in FIG. 2. The client establishes a static 
SVC utilizing the signaling protocol itself. The signaling 
protocol is adapted to comprise a special Information Ele- 
ment (IE) which tells the network to store the results of the 
signaling/routing algorithm and protocol for a specific con- 
nection. The SVC originator generates this specific IE which 
serves to instruct the network to create the static SVC (step 
30). 

The SVC originator then transmits the connection request 
to the next switch in the path (step 32). The connection 
request received includes the specific IE instructing the 
switch to make the associated SVC static. If the switch 
supports the feature of the present invention, the specific IE 
causes the switch to store the results of the signaling/routing 
algorithm and protocol for the associated connection upon 
its establishment in a 'permanent SVC* memory (step 34). 

The switch then forwards the connection request includ- 
ing the IE requesting to create a static SVC to the next 
network element along the path (step 36). Note that the next 
network element may comprise a switch, node, destination 
or client. The method then repeats for that network element. 
If the network element supports the feature, it stores the 
results of the signaling/routing algorithm and protocol in its 
permanent SVC memory. If a network element does not 
support the feature, it cannot store the results of the 
signaling/routing protocol but does forward the request to 
the next switch along the path. 

As result of the above method, if at a later time the 
connection needs to be restored for whatever reason, the 
SVC originator, i.e., client, will not need to re-establish the 
connection again because the network will re-establish the 
connection automatically without any intervention by the 
SVC originator. The same route will be established and the 
same VPI/VCIs and Class of Service (CoS) will be assigned 
throughout the path. The network restores the route initially 
established by retrieving from the permanent SVC memory 
the results of the signaling/routing algorithm/protocol. 

The SVC originator is configured to store connection 
information concerning the SVC in its memory so that the 
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SVC can be restored at a later time in the event of a failure. 
The data required to be stored by the SVC originator in its 
permanent SVC memory is presented below in Table 1. 

TABLE 1 



Permanent SVC Information Stored in SVC Originator 
Reference No. VPI/VCI 



10 



Note that a separate table is created per application and per 
connection manager on each SVC originator. The table is 
stored in the permanent SVC memory of the SVC originator. 

Each entry in the table comprises a reference number and 
a VPI/VCI. The reference A number is a number used to 20 
identify a permanent SVC. It is generated by the SVC 
originator and used as an index into the table for lookup 
purposes. The scope of the reference number is link by link 
and not global. The VPI/VCI is the VPI/VCI from the last 
establishment and is sufficient to completely identify the 25 
connection. The permanent SVC reference number gener- 
ated by the SVC originator, i.e., the client, is included in the 
setup request message that is sent to the next switch along 
the path. 

One or more tables are also created at each of the network 
switches along the path that support the feature of the 30 
present invention. The tables are stored in the permanent 
SVC memory within the switch. The connection information 
stored in the permanent SVC memory is used by the switch 
at a later time to restore one or more static SVCs at a later 
time in the event of a failure. The data required to be stored 35 
by the switch in its permanent SVC memory is presented 
below in Table 2. 

TABLE 2 

40 

Permanent SVC Information Stored in Network Switches 



VPI/VCI 

at Called 
Ref. Calling VPt/VCI at Port 
No. 



Hardware 
Dependent 

Port Called Port Number Reference No. Parameters) 



(Next Hop) 
Called 
Port 
Permanent 
SVC 



50 



Note that a separate table is created per calling port on each 
switch along the connection path. 55 

Each entry in the table comprises a reference number, the 
VPI/VCI of the calling port, the VPI/VCI of the called port, 
the called port number, the called port permanent SVC 
reference number of the next hop and one or more hardware 
dependent parameters. The reference number is a number 60 
used to identify a permanent SVC. It is generated by the 
previous network element in the path, i.e., the element 
corresponding to the received setup message (for example, 
either the SVC originator or another switch). The permanent 
SVC reference number is used as an index into the table for 65 
lookup purposes. The scope of the permanent SVC reference 
number is link by link and not global. 



The next field comprises the VPI/VCI at the calling port, 
followed by the VPI/VCI at the called port and the called 
port number. Together these information fields identify a 
connection across a link from port to port. The next hop 
called port permanent SVC reference number is generated 
by the switch and used to identify the specific SVC on this 
and the next switch. The next hop called port permanent 
SVC reference number generated by the switch is included 
in the setup request message that is sent to the next switch 
along the path. 

Thus, each switch along the path functions to generate a 
new permanent SVC reference number. The reference num- 
ber is used to distinguish static SVCs from each other. 

The last field comprises one or more hardware param- 
eters. This field is implementation specific and may vary 
from switch to switch. For example, it may comprise a 
priority parameter, a Class of Service (CoS) parameter, etc. 

In the event of a recovery from a failure, the switches 
along the route re-establish the static SVC connections in 
accordance with the data in Table 2 that was stored previ- 
ously in the permanent SVC memory. 

The information elements transmitted by the client (SVC 
originator) and the switches comprises any and all data that 
is also stored in the two tables presented above, The IE sent 
along with the setup request message instructs the next 
switch along the routing path to create the requested SVC as 
a static SVC. The permanent SVC reference number, among 
other data, is included in the IE. 

In operation, the client can be configured to understand 
the nature of the connections that are requested to be 
established. Knowing the reason for the connection, the 
client can be configured to know when to designate a 
particular connection a permanent SVC connection. Once an 
SVC is designated and created as a static SVC, it can be 
re-established without performing the time consuming 
signaling/routing algorithm and protocol. The nature of the 
connections established by the client can be configured via 
programming by the network management station or other 
suitable means. 

A flow diagram illustrating the static SVC network man- 
ager origination portion of the present invention is shown in 
FIG. 3. As described previously, the network manager, in 
addition to the client, may create a static SVC. In this case, 
the network manager, via the network management station 
20 (FIG. 1), selects an SVC to be made static (permanent) 
(step 40). Once the SVC is selected, the network manager, 
via the network management station, instructs each node 
along the path to make a particular SVC a permanent SVC 
(step 42). 

The network management station utilizes the ATM Forum 
standard AtoM MIB of each network element along the 
routing path to select the desired SVC to be made perma- 
nent. The MIB functions as a request to the particular switch 
to consider the selected SVC a permanent SVC. 

In response, the switch that receives the request to make 
an SVC static, stores the signaling/routing algorithm and 
protocol results generated previously for the requested SVC 
in the permanent SVC memory (step 43). The resulting entry 
in the table is the same as if the request arrived with an 
original connection request message. 

In addition to all the switches along the path, the SVC 
originator is requested by the network manager, via the same 
means of the ATM Forum AtoM MIB mentioned above, to 
make a particular SVC a permanent SVC (step 44). Request- 
ing the client to make a SVC a permanent SVC, obviates the 
need for the client to request establishment of a particular 
SVC again upon re-establishment. Thus, the network man- 
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ager must request that an SVC be made a static SVC on the be instructed to ignore the entry in the permanent SVC 

SVC originator, both end stations, both end nodes and all memory for a particular SVC. The entry is present in the 

nodes along the connection path. memory but it is ignored for the specific SVC when a call 

A flow diagram illustrating the SVC re -establishment connection requests the re-establishment of a static SVC. 

portion of the present invention is shown in FIG. 4. In both 5 Also, the memory can be refreshed by re-establishing the 

cases, i.e., client requested static SVC and network manager connection again using the signaling/routing algorithm and 

requested static SVC, the client can attempt to re-establish protocol and placing the results of the calculations. The 

the SVC again. If the SVC was previously designated a updated results are stored in the memory, thus refreshing it. 

static SVC, the SVC is established from the parameters Note that the above features can be selectively turned on 

stored previously in the permanent SVC memory. Typically, aQ and off for a specific SVC. In addition, the features can be 

the network manager can obtain the topology view of a conveyed from the network management station to the one 

network by using the AtoM MIB via the SNMP protocol. or more switches and client utilizing the same signaling 

The network manager can also view all the connections protocol IE that is used to establish static SVCs. 

opened by a switch, including all SVCs and PVCs. Once the While the invention has been described with respect to a 

network topology is obtained, one or more selected SVCs limited number of embodiments, it will be appreciated that 

can be made permanent by instructing the switch to store the 15 ma ny variations, modifications and other applications of the 

corresponding call connection parameters in its permanent invention may be made. 

SVC memory. The end result achieved is the same as would What is claimed is* 

be achieved had the static SVC request been received in the x In a connection oriented network, a method of estab- 

setup request message from the client, i.e., the SVC ongi- lishing sm[Q Sw/iicM Yi rtual circuits (SVCs) originat ed 

nat i? r 'i* • a ^ ■. 20 from an SVC originator, said method comprising the steps 
Referring to FIG. 4, assume one or more SVCs fail, 

including SVCs that were established as static SVCs, due to " . -,^,7^ • • -n • e 

for example, a link failure, node failure, etc. (step 50). After generating, on said SVC origina tor, a specific information 

the failure is restored, i.e., the links or nodes are again ele "™ { dire f m ^ * ™ tch alon * the ™ ctlon 

operational (step 52), the client (the SVC originator) 25 route to create a static 5>VC; 

attempts to re-establish the SVCs that existed before the transmitting said specific information element, along with 

failure (step 54). The switch comprises means of knowing a connection request message to the next switch along 

when a failure or a power up has occurred due to, for the connectlon route; 

example, a link failure or switch power cycling. The SVC performing, on the next switch, signaling/routing algo- 

originator can attempt to re-establish the connections as they 30 rithm and protocol functions so as to yield a set of 

were since it was the originator of the SVCs to begin with. connection results; 

Each switch along the path decides whether to restore the storing said set of connection results in a permanent SVC 

connection from permanent SVC memory or to re-establish memory in said switch; 

the connection using the signaling/routing algorithm/ forwarding said connection request message including 

protocol. In accordance with the invention, the restore 35 said specific information element to the next switch 

feature can be enabled and disabled on the client, each along said connection path; and 

switch and/or on an edge device according to a command re-establishing a static SVC connection from said perma- 

given by the network management station or other manage- nent SVC memory without the use of said signaling/ 

ment entity. routing algorithm and protocol in the event of a static 

The switch determines whether the connection parameters 40 SVC failure, 

were previously stored in its permanent SVC memory (step 2. The method according to claim 1, wherein said step of 

56). If so, the SVC is restored using the parameters previ- generating comprises the step of generating a permanent 

ously stored in the permanent SVC memory (step 58). If the SVC reference number associated with a VPI/VCI pair, said 

connection request does not correspond to a static SVC or no permanent SVC reference number included in said specific 

entry is found in the permanent SVC memory, the SVC is 45 information element. 

re-established using the normal signaling/routing algorithm 3. The method according to claim 1, wherein said per- 

and protocol (step 60). manent SVC memory comprises nonvolatile memory. 

The permanent SVC memory in each embodiment may 4. The method according to claim 1, wherein said step of 

comprise any suitable non volatile (NV) memory such as storing comprises the step of generating an entry in a table 

Non Volatile Random Access Memory (NVRAM), Electri- 50 comprising a first permanent SVC reference number, VPI/ 

cally Erasable Programmable Read Only Memory VCI at the calling port, VPI/VCI at the called port, called 

(EEPROM), FLASH memory, hard disk storage, etc. Note port number, next hop called port permanent SVC reference 

that in the event of a memory failure, connectivity is not lost. number and one or more hardware parameters, said table 

When a connection request arrives for an SVC created maintained per calling port. 

previously as a static SVC, and the permanent SVC memory 55 5. The method according to claim 1, wherein said SVC 

fails, the call parameters cannot be retrieved and the con- originator comprises one or more applications programmed 

nection cannot be restored from memory. In this case, the a priori to create one or more SVCs as static SVCs. 

connection is re-established using the normal signaling/ 6. The method according to claim 1, wherein said step of 

routing algorithm and protocol. instructing comprises the step of communicating via an 

In both embodiments, i.e., the client requested static SVC 60 ATM forum standard AtoM MIB using the SNMP protocol 

and network manager requested SVC, the client can spe- from said network management station to said switch, 

cifically request the following to be performed: (1) to delete 7. The method according to claim 1, further comprising a 

or erase the permanent SVC memory for a particular SVC, network management station adapted to instruct said SVC 

(2) to ignore the memory for a particular SVC, and (3) to originator or a switch to delete a specific static SVC from the 

refresh the memory concerning a specific SVC, 65 permanent SVC memory thereof. 

The permanent SVC memory in a switch or client can be 8, The method according to claim 1, further comprising a 

deleted (erased) for a specific SVC. In addition, a switch can network management station adapted to instruct said SVC 
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originator or a switch to ignore a specific static SVC 
previously stored in said permanent SVC memory upon the 
re-establishment of said specific SVC. 

9. The method according to claim 1, further comprising a 
network management station adapted to instruct said SVC 5 
originator or a switch to refresh said permanent SVC 
memory by re-establishing a connection utilizing said 
signaling/routing algorithm and protocol and storing a set of 
updated results in said permanent SVC memory. 

10. In a connection oriented network, a method of estab- 30 
lishing static Switched Virtual Circuits (SVCs) for an SVC 
already established by an SVC originator, said method 
comprising the steps of: 

selecting, by a network manager via a network manage- 
ment station, one or more SVCs to make permanent; 15 

instructing, by said network manager via said network 
management station, each switch along the connection 
route to make one or more SVCs permanent; 

storing the set of signaling/routing algorithm and protocol 2Q 
connection results generated previously in a permanent 
SVC memory; and 

re-establishing a static SVC connection from said perma- 
nent SVC memory without the, use of said signaling/ 
routing algorithm and protocol in the event of a static 2 s 
SVC failure. 

11. The method according to claim 10, wherein said 
permanent SVC memory comprises nonvolatile memory. 
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12. The method according to claim 10, wherein said step 
of storing comprises the step of generating an entry in a table 
comprising a first permanent SVC reference number, VPI/ 
VCI at the calling port, VPI/VCI at the called port, called 
port number, next hop called port permanent SVC reference 
number and one or more hardware parameters, said table 
maintained per calling port. 

13. The method according to claim 10, wherein said step 
of instructing comprises the step of communicating via an 
ATM forum standard AtoM MIB using the SNMP protocol 
from said network management station to said switch. 

14. The method according to claim 10, further comprising 
a network management station adapted to instruct said SVC 
originator or a switch to delete a specific static SVC from the 
permanent SVC memory of. 

15. The method according to claim 10, further comprising 
a network management station adapted to instruct said SVC 
originator or a switch to ignore a specific static SVC 
previously stored in said permanent SVC memory upon the 
re-establishment of said specific SVC, 

16. The method according to claim 10, further comprising 
a network management station adapted to instruct said SVC 
originator or a switch to refresh said permanent SVC 
memory by re-establishing a connection utilizing said 
signaling/routing algorithm and protocol and storing a set of 
updated results in said permanent SVC memory. 

* * * * * 
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